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Description
BACKGROUND

[0001] Sensors are commonly used for measuring the
location or position of components provided with valves,
pistons, actuators, or the like. The accuracy of the sensor
may vary based on the medium in which the sensor is
operated, the temperature at which the sensor is oper-
ated, or the positioning of the sensor.

[0002] US 2006/144217 A1 discloses an apparatus for
sensing the movement of afirst objectrelative to a second
object, the first object comprising markings which are de-
tected by an optical sensor attached to the second object.
[0003] WO2005/003571 discloses an apparatus for
sensing the movement of afirst object relative to a second
object, the first object comprising two reflection surfaces,
the second object comprising an ultrasonic sensor de-
tecting reflected signals from the two reflection surfaces
to determine the position of the first object with respect
to the second object.

BRIEF DESCRIPTION

[0004] According to the present invention, a movable
member assembly is provided according to claim 1.
[0005] In another embodiment of any of the above
and/orin addition to one or more of the features described
herein, the first sensor and the second sensor are dis-
posed within a sensor housing that is operatively con-
nected to the first end of the body.

[0006] In another embodiment of any of the above
and/orin addition to one or more of the features described
herein, thefirst sensor is radially offset from the body axis.
[0007] In another embodiment of any of the above
and/orin addition to one or more of the features described
herein, the position of the movable member is based on
the first reflection wave and the second reflection wave.
[0008] According to the invention the first position fea-
ture is configured as a first sheet that defines a first re-
flection surface.

[0009] According to the invention the first sheet is pro-
vided with a plurality of openings that interrupt the first
reflection surface.

[0010] In another embodiment of any of the above
and/orin addition to one or more of the features described
herein, the second position feature is configured as a
second sheet that defines a second reflection surface.
[0011] In another embodiment of any of the above
and/orin addition to one or more of the features described
herein, the second sensor is proximately aligned with an
opening of the plurality of openings.

[0012] In another example the first sheet is provided
with an opening that is disposed about the body axis.
[0013] Inanotherexample the first sensoris proximate-
ly aligned with a first edge of the opening and the second
sensor is proximately aligned with a second edge.
[0014] According to yet another example, a sensor as-
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sembly is provided. The sensor assemblyincludes a sen-
sor housing, a first sensor, and a second sensor. The
sensor housing operatively connected to a body having
afirstend and a second end. The first sensor is disposed
within the sensor housing. The second sensor is dis-
posed within the sensor housing and is spaced apart from
the first sensor. The first sensor and the second sensor
face towards a first position feature that extends from a
second position feature that is disposed on a movable
member that is received within the body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The subject matter which is regarded as the
presentdisclosure is particularly pointed out and distinct-
ly claimed in the claims at the conclusion of the specifi-
cation. The foregoing and other features, and advantag-
es of the present disclosure are apparent from the fol-
lowing detailed description taken in conjunction with the
accompanying drawings in which:

FIG. 1 is a side section view of an embodiment of a
movable member assembly having a sensor assem-
bly;

FIG. 2 is a side section view of a portion of a movable
member of the movable member assembly;

FIG. 3 is a perspective view of a reflection surface
of an embodiment;

FIG. 4 is a side section view of a movable member
assembly having a sensor assembly;

FIG. 5is a side section view of a portion of a movable
member of the movable member assembly;

FIG. 6 is a perspective view of a reflection surface;

FIG. 7 is a perspective view of a first reflection sur-
face;

FIG. 8 is a side section view of a portion of a movable
member of the movable member assembly having
the first reflection surface;

FIG. 9 is a perspective view of a first reflection sur-
face and a second reflection surface;

FIG. 10 is a side section view of a portion of a mov-
able member of the movable member assembly hav-
ing the first reflection surface and the second reflec-
tion surface;

FIG. 11 is a side section of a movable of the movable
member assembly having a stepped target surface;

FIG. 12 is a partial side view of a dual annular sensor
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assembly; and

FIG. 13 is a perspective view of the dual annular
sensor assembly.

DETAILED DESCRIPTION

[0016] Referring now to the Figures, where the inven-
tion will be described with reference to specific embodi-
ments, without limiting same, it is to be understood that
the disclosed embodiments are merely illustrative and
may be embodied in various and alternative forms. The
Figures are not necessarily to scale; some features may
be exaggerated or minimized to show details of particular
components. Therefore, specific structural and functional
details disclosed herein are not to be interpreted as lim-
iting, but merely as a representative basis for teaching
one skilled in the art to variously employ the present dis-
closure.

[0017] Vehicles, such as aircraft, are provided with a
movable member assembly 10. The movable member
assembly is configured to supply metered amounts of a
fluid to a system of the aircraft such as a fuel control
system, a pneumatic system, a hydraulic system, or the
like. A controller or a control system may calculate or
determine a desired flow rate that is supplied through the
movable member assembly 10 and adjusts a position of
a component of the movable member assembly 10 to
achieve the desired flow rate.

[0018] The temperature of the fluid that is supplied
through the movable member assembly 10 may vary and
as the temperature of the fluid varies, the density of the
fluid varies. The variations in density of the fluid should
be accounted for by the controller or control system to
ensure accuracy in supplying the desired flow rate to a
system of the aircraft.

[0019] Referring to FIG. 1, the movable member as-
sembly 10 includes a body 20, a housing 22, a movable
member 24, and a sensor assembly 26. The body 20
extends along a body axis 30 between a first end 32 and
a second end 34. The body 20 defines a bore 36 that
extends from the first end 32 towards the second end 34
along the body axis 30. In at least one embodiment, a
diameter of the bore 36 varies along a length of the body
20 from the first end 32 towards the second end 34.
[0020] The body 20 includes a first body portion 40, a
second body portion 42, a third body portion 44. The first
body portion 40 is disposed proximate the first end 32.
The first body portion 40 includes a mounting flange 50
that extends radially away from a first body portion outer
surface 52 that is disposed opposite a first body portion
inner surface 54. The first body portion 40 has a firstbore
diameter, d1.

[0021] The second body portion 42 extends axially
from the first body portion 40 along the body axis 30 to-
wards the second end 34. The second body portion 42
includes a second body portion outer surface 60 that is
disposed opposite a second body portion inner surface
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62. The second body portion 42 has a second bore di-
ameter, d2, which is less than the first bore diameter, d1.
A first shelf 64 extends between and is disposed sub-
stantially perpendicular to the first body portion inner sur-
face 54 and the second body portion inner surface 62.
[0022] The third body portion 44 extends axially from
the second body portion 42 along the body axis 30 to-
wards the second end 34. The third body portion 44 in-
cludes a third body portion outer surface 70 that is dis-
posed opposite a third body portion inner surface 72. The
third body portion 44 has a third bore diameter, d3, which
is less than the second bore diameter, d2. A second shelf
74 extends between and is disposed substantially per-
pendicular to the second body portion inner surface 62
and the third body portion inner surface 72.

[0023] The housing 22 is operatively connected to the
body 20 proximate the second end 34 of the body 20.
The housing 22 defines a housing bore 80 that extends
along a housing axis 82 that is disposed substantially
transverse to the body axis 30. An actuator 84 is opera-
tively connected to the movable member 24 and is con-
figured to move the movable member 24 between a plu-
rality of positions within the bore 36. The actuator 84 ex-
tends between the body 20 and the housing 22. The ac-
tuator 84 may be an electro-hydraulic actuator, an elec-
trical actuator, a hydraulic actuator, a pneumatic actua-
tor, or the like that is in communication with the controller
or control system.

[0024] The movable member 24 is slidably disposed
within the bore 36. The movable member 24 includes a
movable member body 90 that extends between a first
movable member end 92 and a second movable member
end 94 along the body axis 30. The movable member
body 90 defines a movable member head 100, amovable
member extension 102, a movable member connector
104, and a cavity 106.

[0025] The movable member head 100 is disposed
proximate the first movable member end 92. The mova-
ble memberhead 100 is disposed within the second body
portion 42. At least a portion of the movable member
head 100 is configured to engage the second shelf 74
based on the position of the movable member 24 within
the bore 36. Ahead outer surface 110is slidably engaged
with the second body portion inner surface 62. A head
inner surface 112 is disposed opposite the head outer
surface 110. The head inner surface 112 defines a first
diameter, m1.

[0026] The movable member extension 102 extends
between the movable member head 100 and the mova-
ble member connector 104. The movable member ex-
tension 102 includes an extension outer surface 120 that
is disposed opposite an extension inner surface 122. The
extension inner surface 122 defines a second diameter,
m2, that is less than the first diameter, m1.

[0027] The movable member connector 104 extends
from the movable member extension 102 towards the
second movable member end 94. The movable member
connector 104 is operatively connected to the actuator
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84.

[0028] The cavity 106 extends from the first movable
member end 92 towards the second movable member
end 94 along the body axis 30. The cavity 106 extends
through the movable member head 100 and the movable
member extension 102. In at least one embodiment, the
cavity 106 extends at least partially through the movable
member head 100 and terminates at a movable member
surface 130.

[0029] Referring to FIGS. 1 and 4, a first position fea-
ture 140 and a second position feature 142 are disposed
on the movable member 24. The first position feature 140
and the second position feature 142 are disposed within
the cavity 106 of the movable member 24. The first po-
sition feature 140 and the second position feature 142
are axially spaced apart from each other along the body
axis 30. The first position feature 140 and the second
position feature 142 are axially spaced apart from each
other at a predetermined distance, Pd. The first position
feature 140 is disposed closer to the first movable mem-
ber end 92 than the second position feature 142.
[0030] ReferringtoFIGS. 1-11, thefirstposition feature
140 is configured as a first sheet 150 that defines a first
reflection surface 152. The first sheet 150 extends radi-
ally between the head outer surface 110, the head inner
surface 112, the extension outer surface 120, or the ex-
tension inner surface 122. In at least one embodiment,
the first sheet 150 is disposed on a generally planar sur-
face that is disposed transverse to the body axis 30 that
is disposed proximate the first movable member end 92.
[0031] Referring to FIGS. 1-3, in accordance with the
present invention, the first sheet 150 is provided with a
plurality of openings 160 such that the first sheet 150 is
a perforated sheet. The plurality of openings 160 extend
through the first reflection surface 152 and interrupt the
first reflection surface 152. As such, the first reflection
surface 152 is disposed between adjacent openings of
the plurality of openings 160.

[0032] Referring to FIGS. 4-6, which fall outside the
scope of the claims, the first sheet 150 is a continuous
sheet such that the first reflection surface 152 is uninter-
rupted. The continuous sheet may be a solid sheet that
is free of openings.

[0033] Referring to FIGS. 7 and 8, which fall outside
the scope of the claims, the first sheet 150 is provided
with an opening 162. The opening 162 may be a central-
ized opening that is disposed about the body axis 30.
The opening 162 extends through the first reflection sur-
face 152. As such, the first reflection surface 152 extends
radially between an edge 164 of the opening 162 towards
the head outer surface 110, the head inner surface 112,
the extension outer surface 120, or the extension inner
surface 122.

[0034] Referring to FIGS. 9 and 10, which fall outside
the scope of the claims, the first sheet 150 is configured
as a protrusion 166 that extends from the second sheet
170 of the second position feature 142 along the body
axis 30. The protrusion 166 may be configured as a sub-
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stantially cylindrical protrusion. The protrusion 166 is dis-
posed substantially coaxial with the second position fea-
ture 142. The first reflection surface 152 is disposed at
a distal end of the protrusion 166 that faces towards the
first end 32 of the body 20.

[0035] Referring to FIGS. 1-11, the second position
feature 142 is configured as a second sheet 170 that
defines a second reflection surface 172. The second
sheet 170 extends radially between the head outer sur-
face 110, the head inner surface 112, the extension outer
surface 120, or the extension inner surface 122. In at
least one embodiment, is disposed on the movable mem-
ber surface 130.

[0036] The second sheet 170 is axially spaced apart
from the first sheet 150 along the body axis 30. The sec-
ond sheet 170 is axially spaced apart from the first mov-
able member end 92. The second sheet 170 is a contin-
uous sheet such that the second reflection surface 172
is a solid sheet that is uninterrupted by openings. The
second reflection surface 172 is disposed coaxially with
the first reflection surface 152 along the body axis 30. In
atleastone embodiment, the second sheet 170 may have
a substantially similar configuration as the first sheet 150
as described above. For example, the second sheet 170
may be provided with a plurality of openings such that it
is a perforated sheet, a centralized opening, a protrusion,
or the like.

[0037] Referring to FIG. 11, which falls outside the
scope of the claims, the first position feature 140 and the
second position feature 142 are configured as a stepped
target or multi-surface target for the sensor assembly 26.
The first reflection surface 152 of the first sheet 150 of
the first position feature 140 is disposed closer to the
sensor assembly 26 than the second reflection surface
172 of the second sheet 170 of the second position fea-
ture 142. The first reflection surface 152 of the first sheet
150 of the first position feature 140 is disposed substan-
tially parallel to the second reflection surface 172 of the
second sheet 170 of the second position feature 142. A
step surface 174 extends between the first reflection sur-
face 152 and the second reflection surface. The step sur-
face 174 is disposed substantially parallel to the body
axis 30 and is disposed substantially perpendicular to
the first reflection surface 152 of the first sheet 150 of the
first position feature 140 and the second reflection sur-
face 172 of the second sheet 170 of the second position
feature 142. In at least one embodiment, the body axis
30 defines a centerline of the stepped target.

[0038] Referringto FIGS. 1 and4,the sensorassembly
26 is disposed proximate the first end 32 of the body 20.
The sensor assembly 26 is spaced apart from the first
position feature 140 and the second position feature 142
that are disposed on or within the movable member 24
such that the sensor assembly 26 is in a non-contacting
arrangement. The sensor assembly 26 is configured to
detect or monitor a position of the movable member 24
within the bore 36 by detecting a position of at least one
of the first position feature 140 and the second position
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feature 142. The position of at least one of the first posi-
tion feature 140 and the second position feature 142 may
be determined, measured, calculated, or based on a sig-
nal, wave, or the like that is reflected off of the first re-
flection surface 152 of the first sheet 150 of the first po-
sition feature 140 and a signal, wave or the like that is
reflected off of the second reflection surface 172 of the
second sheet 170 of the second position feature 142.
[0039] The sensor assembly 26 includes a sensor
housing 180, a sensor cover 182, a first sensor 184, and
a second sensor 186. The sensor housing 180 is dis-
posed proximate the first end 32 of the body 20. The
sensor housing 180 is operatively connected to the body
20 proximate the first end 32. The sensor housing 180
includes afirst housing portion 190 and a second housing
portion 192 that extends from the first housing portion
190. The first housing portion 190 is configured as a
flange that engages the mounting flange 50. The first
housing portion 190 radially extends towards a radial
edge of the mounting flange 50 but is radially spaced
apart from the radial edge of the mounting flange 50. The
second housing portion 192 extends along the body axis
30towards the second end 34 of the body 20. The second
housing portion 192 is at least partially received within
the bore 36 and is at least partially received within the
first body portion 40. The second housing portion 192
defines a first receiving pocket 200 and a second receiv-
ing pocket 202 that each extend from a face 204 of the
second housing portion 192 towards the first housing por-
tion 190.

[0040] The sensor cover 182 is disposed over the sen-
sor housing 180. The sensor cover 182 is operatively
connected to the mounting flange 50.

[0041] The first sensor 184 is disposed within the sen-
sor housing 180. The first sensor 184 is received within
the first receiving pocket 200 of the second housing por-
tion 192. The first sensor 184 faces towards the first re-
flection surface 152 of the first position feature 140 and
the second reflection surface 172 of the second position
feature 142. The first sensor 184 is radially spaced apart
or radially offset from the body axis 30 in a first direction.
In at least one embodiment, a first sensor centerline 210
is disposed substantially coaxially with the body axis 30.
[0042] The second sensor 186 is disposed within the
sensor housing 180. The second sensor 186 is received
within the second receiving pocket 202 of the second
housing portion 192. The second sensor 186 faces to-
wards the first reflection surface 152 of the first position
feature 140 and the second reflection surface 172 of the
second position feature 142. The second sensor 186 is
radially spaced apart or radially offset from the body axis
30 in a second direction that is disposed opposite the
first direction. The first sensor 184 and the second sensor
186 are symmetrically disposed on opposite sides of the
body axis 30 such that they are side by side transducers
for use with dual channel fadecs. In at least one embod-
iment, a second sensor centerline 212 is disposed sub-
stantially coaxially with the body axis 30.
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[0043] In atleastone embodiment, the first sensor 184
is disposed within the second sensor 186 (as shown in
FIGS. 12 and 13) such that the first sensor centerline 210
and the second sensor centerline 212 are each disposed
coaxially with the body axis 30 to be a double annular
transducer for use with dual channel fadecs. The first
sensor 184 is configured as a diameter disc and the sec-
ond sensor 186 is configured as an annular ring. A sur-
face area of the diameter disc of the first sensor 184 is
substantially equal to a surface area of the annular ring
of the second sensor 186. A signal output from at least
one of the first sensor 184 and the second sensor 186
strikes the stepped target. Approximately 50% of the sig-
nal is reflected off of the first reflection surface 152 and
approximately 50% of the signal is reflected off of the
second reflection surface 172 allowing for the production
or formation of a double echo that is received by at least
one of the first sensor 184 and the second sensor 186.
[0044] The firstsensor 184 and the second sensor 186
are configured as an ultrasonic sensor, a Piezo sonic
transducer, or the like. The first sensor 184 and the sec-
ond sensor 186 are configured to transmit, propagate, or
otherwise send an ultrasonic wave 188 towards the first
reflection surface 152 and the second reflection surface
172. The first sensor 184 and the second sensor 186 are
configured to transmit, propagate or otherwise send the
ultrasonic wave 188 at the same time, sequentially, pe-
riodically, or individually. The first sensor 184 and the
second sensor 186 are configured to listen for or receive
areflected ultrasonic wave at the same time, sequential-
ly, periodically, or individually.

[0045] The ultrasonic wave 188 provided by at least
one of the first sensor 184 and the second sensor 186
reflects off of the first reflection surface 152 to form a first
reflection wave 220. The ultrasonic wave 188 propagates
through an operating media that is disposed between the
first position feature 140 and the second position feature
142 to reflect off of the second reflection surface 172 to
form a second reflection wave 222.

[0046] Atleast one of the first sensor 184 and the sec-
ond sensor 186 is configured to receive the first reflection
wave 220 and the second reflection wave 222. A first
time-of-flight of the ultrasonic wave 188 is recorded by
the controller, control system, or at least one of the first
sensor 184 and the second sensor 186 based on a prop-
agation time of the ultrasonic wave 188 towards the first
reflection surface 152 and a return time of the first reflec-
tion wave 220 towards the first sensor 184 and/or the
second sensor 186. A second time-of-flight of the ultra-
sonic wave 188 is recorded based on a propagation time
of the ultrasonic wave 188 towards the second reflection
surface 172 and a return time the second reflection wave
222 to towards the first sensor 184 and/or the second
sensor 186. The controller or control system is provided
with an algorithm or at least one processor programmed
to perform a routine or sub-routine that is used to estab-
lish a distance from the first sensor 184 and/or the second
sensor 186 to at least one of the first reflective surface
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152 and the second reflective surface 172 based on at
least one of the first time-of-flight, the second time-of-
flight, the predetermined distance, Pd, an axial thickness
of the first sheet 150, an axial thickness of the second
sheet 170, a density of the operating media, and a tem-
perature of the operating media.

[0047] Referringto FIG. 2, the first sensor 184 is prox-
imately aligned with the first reflection surface 152 of the
first sheet 150 of the first position feature 140 and is prox-
imately aligned with the second reflection surface 172 of
the second sheet 170 of the second position feature 142.
As such, the first sensor centerline 210 is proximately
aligned with a line that intersects at least an edge of the
first reflection surface 152 and at least an edge of the
second reflection surface 172. In at least one embodi-
ment, the first sensor centerline 210 with an edge of the
first reflection surface 152 that is disposed between ad-
jacent openings of the plurality of openings 160. The sec-
ond sensor 186 is proximately aligned with the second
reflection surface 172 and is proximately aligned with the
first reflection surface 152 of the first sheet 150 of the
first position feature 140. As such, the second sensor
centerline 212 is proximately aligned with a line that in-
tersects atleast an edge of the first reflection surface 152
and at least an edge of the second reflection surface 172.
In atleast one embodiment, the second sensor centerline
212 is proximately aligned with an opening of the plurality
of openings 160.

[0048] Referring to FIG. 5, the first sensor 184 and the
second sensor 186 face towards the first reflection sur-
face 152 of the first position feature 140 and the second
reflection surface 172 of the second position feature 142.
[0049] Referring to FIGS. 7 and 8, the first sensor 184
is proximately aligned with a first edge of the opening
162 and the second sensor 186 is proximately aligned
with a second edge of the opening 162 that is radially
spaced apart from the first edge of the opening 162. As
such, the first sensor centerline 210 is proximately
aligned with the first edge of the opening 162 and the
second sensor centerline 212 is proximately aligned with
the second edge of the opening 162.

[0050] ReferringtoFIGS.9and 10, the first sensor 184
is proximately aligned with the first reflection surface 152
that is disposed at the distal end of the protrusion 166.
The first sensor centerline 210 is disposed substantially
coaxial with the body axis 30. The second sensor 186 is
proximately aligned with the second reflection surface
172 that is radially and axially offset from the first reflec-
tion surface 152.

[0051] Throughout this specification, the term "attach,"
"attachment," "connected", "coupled," "coupling,"
"mount," or "mounting" shall be interpreted to mean that
a structural component or element is in some manner
connected to or contacts another element, either directly
or indirectly through at least one intervening structural
element, or is integrally formed with the other structural
element.

[0052] While the present disclosure has been de-
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scribed in detail in connection with only a limited number
of embodiments, it should be readily understood that the
present disclosure is not limited to such disclosed em-
bodiments. Rather, the present disclosure can be mod-
ified to incorporate any number of variations, alterations,
substitutions or equivalent arrangements not heretofore
described, but which are commensurate with the scope
of the present disclosure. Additionally, while various em-
bodiments of the present disclosure have been de-
scribed, itis to be understood that aspects of the present
disclosure may include only some of the described em-
bodiments or combinations of the described embodi-
ments or combinations of the described embodiments.
Accordingly, the present disclosure is not to be seen as
limited by the foregoing description, but is only limited by
the scope of the appended claims.

Claims
1. A movable member assembly (10), comprising:

a body (20) extending between a first end (32)
towards a second end (34) along a body axis
(30);

amovable member (24) slidably disposed within
the body (20), the movable member (24) provid-
ed with afirst position feature (140)and a second
position feature (142) axially spaced apart from
the first position feature (140); and

a sensor assembly (26) disposed proximate the
first end (32), the sensor assembly (26) having
a first sensor (184) and a second sensor (186),
configured to detect a position of the movable
member (24) by detecting a position of at least
one of the first position feature (140) and the
second position feature (142), wherein:

the first position feature (140) is a first sheet
(150) defining afirst reflection surface (152)
disposed proximate afirst movable member
end (92), the first sheet (150) having a plu-
rality of openings (160) which extend
through and interrupt the first reflection sur-
face (152), and the second position feature
(142) is a second reflection surface (172)
that is spaced apart from the first movable
member end (92);

at least one of the first sensor (184) and the
second sensor (186) propagates a sonic
wave (188) towards the first reflection sur-
face (152) and the second reflection surface
(172);

the sonic wave (188) reflects off of the first
reflection surface (152) to form afirst reflec-
tion wave (220) and the sonic wave (188)
reflects off of the second reflection surface
(172) to form a second reflection wave



11 EP 3 293 497 B1 12

(222); and

at least one of the first sensor (184) and the
second sensor (186) receives the first re-
flection wave (220) and the second reflec-
tion wave (222).

The movable member assembly (10) of claim 1,
wherein the position of the movable member (24) is
based on the first reflection wave (220) and the sec-
ond reflection wave (222).

The movable member assembly (10) of claim 1 or
2, wherein the first sensor (184) and the second sen-
sor (186) are disposed within a sensor housing (182)
that is operatively connected to the first end (32) of
the body (20).

The movable member assembly (10) of claim 1, 2 or
3, wherein the first sensor (184) is radially offset from
the body axis (30).

Patentanspriiche

Bewegliche Elementanordnung (10), umfassend:

einen Korper (20), der sich zwischen einem ers-
ten Ende (32) zu einem zweiten Ende (34) ent-
lang einer Kérperachse (30) erstreckt;
einbewegliches Element (24), das verschiebbar
innerhalb des Kérpers (20) angeordnet ist, wo-
bei das bewegliche Element (24) mit einem ers-
ten Positionsmerkmal (140) und einem zweiten
Positionsmerkmal (142), das von dem ersten
Positionsmerkmal (140) axial beabstandet ist,
versehen ist; und

eine Sensoranordnung (26), die nahe dem ers-
ten Ende (32) angeordnet ist, wobei die Senso-
ranordnung (26) einen ersten Sensor (184) und
einen zweiten Sensor (186) aufweist und konfi-
guriert ist, um eine Position des beweglichen
Elements (24) durch Erkennen einer Position
mindestens eines aus dem ersten Positions-
merkmal (140) und dem zweiten Positionsmerk-
mal (142) zu erkennen, wobei:

das erste Positionsmerkmal (140) eine ers-
te Scheibe (150) ist, die eine erste Reflexi-
onsflache (152) definiert und nahe einem
ersten Ende (92) des beweglichen Ele-
ments angeordnet ist, wobei die erste
Scheibe (150) eine Vielzahl von Offnungen
(160) aufweist, die dadurch verlaufen und
die erste Reflexionsflache (152) unterbre-
chen, und das zweite Positionsmerkmal
(142) eine zweite Reflexionsflache (172) ist,
die von dem ersten Ende (92) des beweg-
lichen Elements beabstandet ist;
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mindestens einer aus dem ersten Sensor
(184) und dem zweiten Sensor (186) eine
Schallwelle (188) zur ersten Reflexionsfla-
che (152) und zur zweiten Reflexionsflache
(172) fortpflanzt;

die Schallwelle (188) an der ersten Reflexi-
onsflache (152)reflektiert wird, um eine ers-
te Reflexionswelle (220) zu bilden, und die
Schallwelle (188) an der zweiten Reflexi-
onsflache (172) reflektiert wird, um eine
zweite Reflexionswelle (222) zu bilden; und
mindestens einer aus dem ersten Sensor
(184) und dem zweiten Sensor (186) die
erste Reflexionswelle (220) und die zweite
Reflexionswelle (222) empfangt.

Bewegliche Elementanordnung (10) nach Anspruch
1, wobei die Position des beweglichen Elements (24)
auf der ersten Reflexionswelle (220) und der zweiten
Reflexionswelle (222) basiert.

Bewegliche Elementanordnung (10) nach Anspruch
1 oder2,wobeidererste Sensor (184) und der zweite
Sensor (186)innerhalb eines Sensorgehauses (182)
angeordnet sind, das in Wirkverbindung mitdemers-
ten Ende (32) des Kérpers (20) steht.

Bewegliche Elementanordnung (10) nach Anspruch
1, 2 oder 3, wobei der erste Sensor (184) radial von
der Korperachse (30) versetzt ist.

Revendications

Ensemble d’élément mobile (10), comprenant :

un corps (20) s’étendant entre une premiére ex-
trémité (32) en direction d’'une seconde extré-
mité (34) le long d’un axe de corps (30) ;

un élément mobile (24) disposé de maniére cou-
lissante a I'intérieur du corps (20), I'élément mo-
bile (24) étant muni d’'une premiére caractéris-
tique de positionnement (140) et d’'une seconde
caractéristique de positionnement (142) axiale-
ment espacée de la premiére caractéristique de
positionnement (140) ; et

un ensemble capteur (26) disposé a proximité
de la premiere extrémité (32), 'ensemble cap-
teur (26) ayant un premier capteur (184) et un
second capteur (186), configurés pour détecter
une position de I'élément mobile (24) par la dé-
tection d’'une position d’au moins I'une de la pre-
miéere caractéristique de positionnement (140)
et de la seconde caractéristique de positionne-
ment (142), dans lequel :

la premiere caractéristique de positionne-
ment (140) est une premiere feuille (150)
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définissant une premiére surface de ré-
flexion (152) disposée a proximité d'une
premiére extrémité d’élément mobile (92),

la premiére feuille (150) ayant une pluralité
d’ouvertures (160) qui s’étendent a travers 5
et interrompent la premiére surface de ré-
flexion (152), et la seconde caractéristique

de positionnement (142) est une seconde
surface de réflexion (172) qui est espacée

de la premiére extrémité d’élément mobile 70
(92);

au moins 'un du premier capteur (184) et

du second capteur (186) propage une onde
sonore (188) en direction de la premiere
surface de réflexion (152) et de la seconde 75
surface de réflexion (172) ;

'onde sonore (188) se réfléchit sur la pre-
miére surface de réflexion (152) pour former

une premiére onde de réflexion (220) etl'on-

de sonore (188) se réfléchit sur la seconde 20
surface de réflexion (172) pour former une
seconde onde de réflexion (222) ; et

au moins I'un du premier capteur (184) et

du second capteur (186) recoit la premiéere
onde de réflexion (220) et de la seconde 25
onde de réflexion (222).

2. Ensemble d’élément mobile (10) selon la revendica-
tion 1, dans lequel la position de I'élément mobile
(24) est basée sur la premiére onde de réflexion 30
(220) et la seconde onde de réflexion (222).

3. Ensemble d’élément mobile (10) selon la revendica-
tion 1 ou 2, dans lequel le premier capteur (184) et
le second capteur (186) sont disposés a l'intérieur 35
d’un boitier de capteur (182) qui est relié de maniére
fonctionnelle a la premiére extrémité (32) du corps
(20).

4. Ensemble d’élément mobile (10) selon la revendica- 40
tion 1, 2 ou 3, dans lequel le premier capteur (184)
est radialement décalé par rapport a I'axe de corps
(30).
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